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inc.inc.inc.

M E M O R A N D U M

TO: Laura Casey cc: 11.1126.1000.001.01
Jim Buchert

FROM: Diane Sinkowski

DATE: May 19, 2005

SUBJECT: Review of Risk Assessment Calculations for the Risk-Based Cleanup Request for
the School Site at McCoy Field, New Bedford, Massachusetts

Per your technical directives (May 5 and 9, 2005), the response to comments and revised
calculations provided in the two memoranda submitted to EPA Region 1 regarding the McCoy
Field site: Alan D. Hanscom, BETA Group, Inc. to Kimberly Tisa, EPA, Region 1 (May 2, 2005)
and Cyndee Fuller, ESS Group, Inc., to Al Hanscom, BETA Group, “Revision of Risk-based Air
Concentrations for PCBs and comparison with MADEP air guidance” (May 9, 2005), have been
reviewed.  Additionally, previously submitted PCB risk assessments were reviewed in order to
determine whether the indoor air exposure pathway or action levels were calculated or evaluated. 
Versar's responses to the technical directives are provided below.

Please feel free to contact me if you have any questions.

Technical Directive, May 9, 2005:

1. Please review past PCB risk assessments to see if indoor air exposure or action levels
were ever evaluated or calculated.  If they were evaluate or calculated, please provide
the levels.

One PCB risk assessment, Columbus Bearing Facility, Columbus, Ohio (August 2002),
calculated indoor air PCB vapor concentrations using a method similar to that for the
McCoy Field risk assessment (equations from Johnson and Ettinger and the American
Society for Testing and Materials (ASTM) were utilized in the calculations).  Risks were
estimated based on the calculated concentrations, however, no action levels were
calculated for PCB air concentrations at the Columbus Bearing Facility.  Inhalation risks
from PCBs and dioxin were calculated for the risk assessment performed for the
Transformer Room of the Utility Plant at the University of Massachusetts (August 2000),
but the PCB and dioxin air concentrations were based on measured air concentrations and
no action levels were calculated.
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2. Please run the Johnson and Ettinger model using a risk of 10-6 and 10-7.

Versar is temporarily holding off on performing the modeling, per e-mail from Kim Tisa,
Region 1, on May 12, 2005.

Technical Directive, May 5, 2005:  Please review the responses and determine if Versar’s
comments from April 14, 2005 have been adequately addressed .

May 2, 2005, Memorandum (Alan D. Hanscom, BETA Group, Inc. to Kimberly Tisa, EPA,
Region 1)

General Comment - Calculation of PCB Concentrations
Please provide additional information regarding the PCB soil exposure point concentration
(EPC) of 94.5 mg/kg used to calculate the indoor air concentrations.  Attachment C of the Risk-
Based Cleanup Request (March 21, 2005) identifies different sampling areas, but it is not clear
which areas and samples were considered when choosing the 94.5 mg/kg value.  The May 2nd

memorandum indicates that 94.5 mg/kg PCB concentration is the maximum detected soil
concentration remaining at the site.  However, Page 8 of 18 of the Cleanup Request indicates that
the maximum measured total PCB concentration was 46,500 mg/kg, but when looking at results
in Attachment C, there appear to be numerous samples that are higher than the EPC.  The risk
assessment information should clearly indicate what data are used for the indoor air calculation.

Comments #3(a) - Related to Formulas and Accuracy of RBAC Calculation (Current
Worker Exposure)

Table 2, Calculation of Alternate Air Dust Concentration (May 2, 2005, memorandum)

In Table 2, the soil screening level (SSL) equation is rearranged and a particulate emission factor
(PEF) is calculated for a target risk.  This target PEF is then used to calculate a target respirable
particulate concentration (i.e., PM10 - particulate matter with an aerodynamic diameter #10 :m)
and the measured total suspended particulate air concentration is compared to the target value. 
The PEF calculation for a target cancer risk of 1x10-6, shown in Table 2, incorrectly uses an
averaging time, AT, of 1 year; for carcinogenic risk, AT should be equal to 70 years.  The air
concentration based on a target non-carcinogenic risk should also be calculated.

Since the PCB soil concentrations and the particulate air concentration related to the construction
work is known, it would be preferable to compare a target PCB air concentration to the actual
PCB air concentration.  Table 1 shows the measured air dust concentrations taken during the
clean corridor work.  This data (which was not included in previous submissions) should be used
with the measured PCB soil concentrations from the corridor area to calculate the PCB air
concentration during the clean corridor work.  The value can then be compared to the target PCB
air concentration associated with the target cancer and non-cancer risks.  The PCB air
concentration would be based on total suspended particulate instead of the PM10 or respirable
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particulate air concentration, but, if the PCB air concentration is below the target concentration,
then the respirable amount of PCBs in the air would be well within the limit.

The PCB air concentration may be derived by the following equation:

EPCair = PM10 x (Csoil x CF)

where:

EPCair = Exposure point concentration (mgPCBs/m3
air);

PM10 = Particulate matter with an aerodynamic diameter #10 :m (:g/m3
air)

Csoil = PCB soil concentration (mgPCBs/kgsoil);
CF = Conversion factor (10-9 kg/:g).

Thus, for the clean corridor PCB soil concentration, Csoil, of 46.6 mg/kg, and the particulate air
concentration of 460 :g/m3

air, the PCB air concentration during construction would be 2.1x10-6

mg/m3.

Solving for a target PCB concentration, based on a target cancer risk of 1x10-6:

( )
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The same calculation should be performed for a target non-cancer risk (i.e., hazard quotient), 0.1
is assumed for this example:

( ) ( )
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EPCair  (PCBs) =  TR x AT x CF x RfC
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Thus, the calculations demonstrate that the PCB air concentrations associated with total
suspended particulates were below the target PCB concentrations associated with respirable
particulates or PM10 (i.e., the amount of respirable particulates would be less than the total
suspended particulates, so, the target concentration is easily met).  
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Comment #3(c) - Related to Henry's Law Constant for Aroclor 1254 and Evaluation of
PCBs for Indoor Air Intrusion

Table 3-1, Calculation of indoor inhalation of PCBs volatilized from soil (May 2, 2005,
memorandum)

As noted in the May 9, 2005, memorandum, a unit risk value of 0.1 (mg/m3)-1 should have been
used in the risk calculations instead of the unit risk of 2.0 (mg/m3)-1.  The revised cancer risk for
indoor inhalation of volatilized PCBs (shown in Table 3-1), using the unit risk of  0.1 (mg/m3)-1,
would be 9.6x10-10 instead of 1.5x10-7:

Cancer risk  =  (Cair) x (EF) x (ED) x (EP) x (CF)
(AP)

 x UR

Cancer risk  =  
(9.44x10  mg

m
) x (250 d

yr
) x (25 yr) x (1.14x10  yr

hr
(70 yr)

x 0.1 ( mg
m

)

Cancer risk =  9.6x10

-7
3

-4

3
-1

-10

)

The calculated HQ of 0.003 is correct.  The placement of an engineering barrier would result in
even lower risks than the calculated risks (above).

Because children will be spending time in the building, risk calculations, similar to those
performed for adults, should be performed for children.  The May 9, 2005, memorandum
indicates that risk estimates for children would be expected to be similar to those for adults,
based on their similar inhalation rate to body weight ratios, 0.29 and 0.31, respectively. 
However, it is helpful to see the actual values, so the cancer risk and HQ for children inhaling
PCBs evaporated from the soil were calculated as follows:

Cancer risk  =  (Cair) x (IR) x (EF) x (ED) x (EP)
(BW) x (AP)

 x SF

Cancer risk  =  
(9.44x10  mg

m
) x (13.5 m

d
) x ( 1 d

24 hr
) x (8 hr

d
) x (250 d

yr
) x (2 yr)

(50.6 kg) x (70 yr) x (365 d
yr

)
x 0.4 ( mg

kg d
)

Cancer risk =  6.57x10
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And non-cancer risk would be calculated as follows:
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Non - cancer risk  =  (C ) x (IR) x (EF) x (ED) x (EP)
(BW) x (AP)

 x 1
RfD

Non - cancer risk  =  
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m
) x (13.5 m
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In this calculation, it was assumed that the children were 7th and 8th graders (middle school
grades), from 12 to 14 years of age.  The assumed inhalation rate of 13.5 m3/d is taken from
Table 5-23 of the Exposure Factors Handbook (EPA, 1997).  The value is the average inhalation
rate for males (15 m3/d) and females (12 m3/d), 12-14 years of age.  The body weight was based
on the average body weight for 12 to 14 year olds from Table 7-3 of the Exposure Factors
Handbook.  The exposure frequency of 8 hours per day and the exposure duration of 250 days
per year are conservative assumptions since students may only spend about 6 hours per day and
less than 200 days per year at school. 

Table 3-5, Summary of Site Input Variables  (May 2, 2005, memorandum)

Generally, the assumed variables are consistent with or similar to EPA or ASTM default values. 
However, the areal fraction of cracks in foundation, 0, assumed to be 0.0002 cm2/cm2, was taken
from EPA's Users Guide for Evaluating Subsurface Vapor Intrusion into Buildings (EPA, 2003)
and is the default for a basement house.  From the information provided in the Risk-Based
Cleanup Request (BETA Group, March 21, 2005), it is not apparent that a basement is planned
for the building.  If the building will be a slab-on-grade structure, then the default value of
0.0038 cm2/cm2 for 0 should be used from the EPA reference.
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May 9, 2005, Memorandum

Please provide a basis for choosing a Hazard Index of 0.2 to determine a non-carcinogenic action
level.


